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Abstract
Background: With an estimated 24,000 deaths per year, pneumonia is the single largest cause of death among
young children in Bangladesh, accounting for 18% of all under-5 deaths. The Government of Bangladesh adopted
the WHO recommended Integrated Management of Childhood Illness (IMCI)-strategy in 1998 for outpatient
management of pneumonia, which was scaled-up nationally by 2014. This paper reports the service availability and
readiness related to IMCI-based pneumonia management in Bangladesh. We conducted a secondary analysis of the
Bangladesh Health Facility Survey-2017, which was conducted with a nationally representative sample including all
administrative divisions and types of health facilities. We limited our analysis to District Hospitals (DHs), Maternal
and Child Welfare Centres (MCWCs), Upazila (sub-district) Health Complexes (UHCs), and Union Health and Family
Welfare Centres (UH&FWCs), which are mandated to provide IMCI services. Readiness was reported based on 10
items identified by national experts as ‘essential’ for pneumonia management.
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Results: More than 90% of DHs and UHCs, and three-fourths of UH&FWCs and MCWCs provide IMCI-based
pneumonia management services. Less than two-third of the staff had ever received IMCI-based pneumonia
training. Only one-third of the facilities had a functional ARI timer or a watch able to record seconds on the day of
the visit. Pulse oximetry was available in 27% of the district hospitals, 18% of the UHCs and none of the UH&FWCs.
Although more than 80% of the facilities had amoxicillin syrup or dispersible tablets, only 16% had injectable
gentamicin. IMCI service registers were not available in nearly one-third of the facilities and monthly reporting
forms were not available in around 10% of the facilities. Only 18% of facilities had a high-readiness (score 8–10),
whereas 20% had a low-readiness (score 0–4). The readiness was significantly poorer among rural and lower level
facilities (p < 0.001). Seventy-two percent of the UHCs had availability of one of any of the four oxygen sources
(oxygen concentrators, filled oxygen cylinder with flowmeter, filled oxygen cylinder without flowmeter, and oxygen
distribution system) followed by DHs (66%) and MCWCs (59%).
Conclusion: There are substantial gaps in the readiness related to IMCI-based pneumonia management in public
health facilities in Bangladesh. Since pneumonia remains a major cause of child death nationally, Bangladesh should
make a substantial effort in programme planning, implementation and monitoring to address these critical gaps to
ensure better provision of essential care for children suffering from pneumonia.
Keywords: IMCI, Pneumonia, Service availability, Service readiness, And Bangladesh
Background
Bangladesh was one of the few high burden countries
with limited resources which achieved the ambitious
MDG-4 target of reducing the under-5 mortality rate by
two-thirds) ahead of 2015 [1, 2]. Despite this commend-
able accomplishment, Bangladesh still suffers one of the
highest under-5 mortality rates in the world [3]. Accord-
ing to the latest Demographic and Health Survey con-
ducted in 2017, the under-5 mortality in Bangladesh was
45 per thousand live births, indicating an apparent stal-
ling in the rate of reduction from the 2014 estimates of
46 per thousand live births [2, 3]. With an estimated 24,
000 deaths per year, pneumonia accounted for 18% of all
under-5 deaths, making it the single largest cause of
death among young children [4]. Therefore, achieving
the ambitious 2030-SDG target of reducing the under-5
mortality to 25 per thousand live births or below will re-
quire strategic focus, substantial investments and con-
certed efforts by all stakeholders by prioritisation of
pneumonia at every stage [5, 6].
Cognizant of the high burden of pneumonia morbidity
and mortality in the majority of Low- and Middle-Income
Countries (LMICs), the World Health Organization
(WHO) and the United Nations International Children’s
Emergency Fund (UNICEF) set forth an ambitious goal to
end all preventable deaths due to pneumonia by 2025 [5].
Bangladesh declared its commitment to reduce the pneu-
monia specific mortality rate among children less than 5
years of age from eight deaths per thousand live births to
three deaths per thousand live birth by 2025 by imple-
menting WHO and UNICEF’s Global Action Plan for
Pneumonia and Diarrhoea (GAPPD) [5].
Ensuring timely and appropriate management of pneu-
monia through outpatient and inpatient care is one of
the key components of GAPPD’s ‘prevent-protect-treat’
strategy [5]. For outpatient management of common
childhood illnesses, including pneumonia, the global
recommendation is to adopt the Integrated Manage-
ment of Childhood Illness (IMCI) strategy in high-
burden and low-resource settings [7, 8]. IMCI has
demonstrated a positive impact in improving health
workers’ performance and quality of care as well as
reducing childhood mortality, including pneumonia in
settings with limited resources [9–16]. However, suc-
cess depends on the effective implementation of the
three basic pillars outlined in the IMCI strategy,
which include improving health workers’ skills, im-
proving the health system to ensure supplies of essen-
tial items to provide quality services, and improving
family and community practices [17–20]. Ensuring the
service availability and readiness of health facilities
are among the first steps towards strengthening the
health systems [17, 18]. They are also fundamental to
ensuring the provision of care, which is one of the
core components of WHO’s Quality of Care Frame-
work [21, 22].
The Government of Bangladesh (GoB) adopted the
IMCI strategy in 1998, and facility-based IMCI was
scaled up in all districts (64) and more than 90% of all
sub-districts (420) by 2014 [16, 23]. According to the
current programme implementation model, IMCI ser-
vices are provided through a dedicated corner (i.e. IMCI
corner) at the outpatient departments in all district and
sub-district level hospitals [24, 25]. At the sub-district
level, IMCI services are provided through union-level
health centres. Doctors, nurses or paramedics (locally
known as SACMOs) with special in-service training are
responsible for providing IMCI services [24, 25].
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Unfortunately, there is little evidence regarding the
current status of service availability, readiness and quality
of care rendered through IMCI services in Bangladesh.
Such information, particularly those that are related to
pneumonia management, is critical for understanding the
health systems bottlenecks and taking course corrective
measures to achieve the ambitious 2025-GAPPD and
2030-SDG targets.
This paper attempts to address this critical evidence
gap by presenting the status of IMCI services, explicitly
focusing on the service availability and readiness related
to IMCI-based pneumonia management in Bangladesh,




We conducted a secondary analysis of the Bangladesh
Health Facility Survey (BHFS), which was conducted in
2017 with a nationally representative sample of health
facilities [26]. The survey included all types of public
hospitals and health centres as well as some private and
NGO hospitals with at least 20 inpatient beds. The survey
was carried out by the National Institute of Population Re-
search and Training (NIPORT) with technical assistance
from ICF International (USA) and the International
Centre for Diarrhoeal Disease Research, Bangladesh
(icddr,b). Data were collected by Associates for Commu-
nity and Population Research (ACPR), Dhaka, a private re-
search agency appointed by NIPORT for this survey.
Study setting, sample size and outcome of interest
Bangladesh is divided into eight administrative divisions
(Barisal, Chittagong, Dhaka, Khulna, Rajshahi, Rangpur,
Sylhet, and Mymensingh), which are subdivided into 64
districts (zilas), and further divided into 485 sub-districts
(upazilas). The public health systems in Bangladesh has
three tiers of referral hospitals and two types of health
centres. At the district level, there are Medical College
Hospitals as tertiary level referral hospitals, District
Hospitals (DHs) as secondary level referral hospitals with
250–500 beds. At the sub-district level, there are Upazila
Health Complexes (UHCs) as primary level referral hospi-
tals with 50 beds. Below the sub-district level, there are
Union Health and Family Welfare Centres (UH&FWCs)
and Community clinics (CCs) and) as health centres. In
addition, there are Maternal and Child Welfare Centres
(MCWCs) in all districts and few sub-districts with 10
beds. DHs have a catchment population of around 2–3
million, while it is 250,000–300,000 for UHCs, 25,000–30,
000 for UH&FWCs and 6000–10,000 for CCs.
The survey adopted a stratified random sampling pro-
cedure where the health facilities were stratified accord-
ing to their administrative units and type of facilities. All
divisions and the following types of health facilities were
included in the survey: DHs, MCWCs, UHCs,
UH&FWCs, CCs, and private hospitals and NGO clinics
with at least 20 beds. In BHFS-2017, data were success-
fully collected from 1524 health facilities (95% response
rate). From each facility, an average of eight health care
providers, who provided the range of services being
assessed, were selected for interviews. In facilities with
less than eight health care providers, all providers
present on the day of the visit were interviewed. A total
of 5400 providers were interviewed [26].
Data collection tools
BHFS 2017 used two types of questionnaires for data
collection: a facility inventory questionnaire and a health
care provider interview questionnaire. The facility inven-
tory questionnaire was used to collect data related to the
service availability and readiness of each priority ser-
vices. The health care provider interview questionnaire
was used to collect information related to the level of
education, training, clinical experience, and supervision
received by a sample of health care providers from each
facility.
Training and data collection
The data collection team consisted of 40 medical doctors
and 40 paramedics who received three weeks of training
from 09 July to 27 July 2017 in Dhaka. Data were col-
lected between 30 July and 19 October 2017. Additional
details are available in the BHFS-2017 report [26].
Data analysis plan
Data were analysed using Stata version 14 (StataCorp,
College Station, TX).
According to the national IMCI programme, all DHs,
MCWCs, UHCs and UH&FWCs are mandated to provide
facility-based IMCI services through outpatient depart-
ments [24, 25]. Therefore, in this paper, we limited our
analysis to DHs (n = 62), UHCs (n = 141), UH&FWCs
(n = 677), and MCWCs (n = 90), which were consistently
used as denominators throughout the analysis.
The National Newborn Health Programme and IMCI
(NNHP&IMCI) of Directorate General of Health Ser-
vices (DGHS), Ministry of Health and Family Welfare
(MoH&FW), Bangladesh has an approved list of essen-
tial equipment, drugs and logistics for IMCI services in
Bangladesh. A consultative workshop was organised with
the national experts under the leadership of IMCI
Programme to review the IMCI-list and identify items
‘required’ for pneumonia management based on the
facility-basedIMCI guidelines. The national experts iden-
tified 17 items as ‘required’, which was categorised into
four domains: A. staff, B. equipment, C. medicines and
D. logistics & job aids. Out of these 17 items, 14 were
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available, and three were absent in the BHFS-2017 tool.
However, we identified proxy items (disposable syringe
instead of Insulin syringe or 5 cc syringe; monthly
reporting form instead of IMCI reporting form) in the
tool for two of the absent items. The national experts
also identified 10 items from the list of 17 required items
as essential for managing pneumonia based on facility-
based IMCI guidelines. Supplementary Table 2 presents
the list of essential items. A ten-point scoring system
was developed to measure the minimum pneumonia
management readiness of designated health facilities.
The availability of each of the essential item was given
an equal score of one. Then, the facilities were cate-
gorised as ‘poor readiness: score 0–4, ‘moderate readi-
ness: score 5–7 and ‘high readiness: score 8–10. The
scoring system was developed in consultation with na-
tional experts and IMCI programme management team.
Figure 1 summarises the items identified by the Tech-
nical Committee and their availability in BHFS 2017
tool.
Service availability was defined as facilities offering
curative child care and reporting to provide the service
based on facility-based IMCI guidelines. Readiness was
defined as the presence of required items listed in Fig. 1
on the day of the visit. Supplementary Table 1 present
the operational definition of readiness for each of the re-
quired items. Descriptive statistics (proportions) were
used to report availability and readiness for each item.
The estimates were stratified by facility type (DHs,
UHCs, UH&FWCs, MCWCs), location (rural and urban)
and administrative division.
In addition to the required and essential items, we
present the readiness of IMCI facilities regarding the
oxygen system. In addition to pulse oximetry (which was
already included as a required item), the following items
were included for presenting oxygen system readiness:
availability of oxygen concentrator, availability of oxygen
cylinder with flow meter, availability of oxygen cylinder
without flow meter, and availability of oxygen distribu-
tion system.
Results
Table 1 describes the background characteristics of the
public health facilities, which are mandated to provide
facility-based IMCI services in Bangladesh and included
in this analysis. All of the DHs and the majority (79%) of
the MCWCs were situated in urban areas. Regarding
UHCs, around half were located in urban areas. In con-
trasts, almost all the UH&FWCs were located in rural
areas. Among all the facilities, around one-fifth were in
Barisal and Chittagong divisions each while rest of the
divisions, contributed around 10% each.
Figure 2 summarises the service availability related to
pneumonia management in public health facilities man-
dated to provide facility-based IMCI services in
Bangladesh. Curative child care is almost universally
available across all types of facilities. More than 90% of
DHs and UHCs reported providing IMCI services (in-
cluding pneumonia management), whereas such services
were available in three-fourths of UH&FWCs and
MCWCs. Around 90% of DHs and UHCs had IMCI cor-
ners. However, the availability was extremely low (9%) in
Fig. 1 Items required for managing pneumonia based on facility-based IMCI Guidelines
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MCWCs. UH&FWCs were not mandated to establish
specific corners for providing IMCI services; therefore
the findings for this facility have been presented as ‘not
applicable’.
Figure 3 illustrates the readiness related to the man-
agement of pneumonia in different types of public health
facilities mandated to provide facility-based IMCI ser-
vices in Bangladesh. The availability (on the day of the
visit) is presented for each of the items (presented in Fig.
1) required for managing pneumonia according to
facility-based IMCI guidelines. Around 57% of the facil-
ities had a staff ever trained in facility-based IMCI guide-
lines, and 44% had a copy of the IMCI chart booklet on
the day of the visit. Regarding equipment, the thermom-
eter was available in 82% of facilities. Weighing scales
(child or infant) were available in half of the facilities.
Only one-third of the facilities had an ARI timer or a
watch that can record time in seconds on the day of the
visit. Pulse oximetry was available in only 6% of facilities.
More than 80% of the facilities had amoxicillin syrup or
dispersible tablets on the day of the visit. However, the
availability of injection gentamicin was only 16%. An In-
sulin syringe or disposable 5 cc syringe was available in
77% of facilities. Although monthly reporting forms were
available in 88% of facilities, around one-third of the fa-
cilities did not have an IMCI service register to docu-
ment their care practices.
Table 2 presents the readiness (availability of required
items on the day of the visit) related to the management
of pneumonia in public health facilities mandated for
Table 1 Background characteristics of the facilities mandated to provide facility-based IMCI services in Bangladesh, presented in
frequency and column percentage
DH UHC UH&FWC MCWC Total
n % n % n % n % n %
Location
Urban 62 100% 77 55% 6 1% 71 79% 216 22%
Rural 0 0% 64 45% 671 99% 19 21% 754 78%
Division
Barisal 6 10% 26 18% 141 21% 10 11% 183 19%
Chittagong 11 18% 25 18% 151 22% 18 20% 205 21%
Dhaka 14 23% 15 11% 67 10% 14 16% 110 11%
Khulna 10 16% 14 10% 57 8% 13 14% 94 10%
Rajshahi 7 11% 17 12% 61 9% 13 14% 98 10%
Rangpur 7 11% 14 10% 58 9% 12 13% 91 9%
Sylhet 4 6% 18 13% 90 13% 6 7% 118 12%
Mymensingh 3 5% 12 9% 52 8% 4 4% 71 7%
Total 62 100% 141 100% 677 100% 90 100% 970 100%
Fig. 2 Service availability related to IMCI services (including pneumonia management) in different types of public health facilities mandated to
provide facility-based IMCI services in Bangladesh, presented in percentage (N = 970)
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providing facility-based IMCI services in Bangladesh,
disaggregated by facility type, location and division for
each of the readiness items. DHs and UHCs demon-
strated higher levels of readiness than UH&FWCs for
the majority of the items. The readiness of UH&FWCs
was particularly low (less than half of DHs) for IMCI
chart booklet, weighing scale, ARI timer, pulse oximeter,
injection gentamicin, injection diazepam and IMCI
register. Similarly, the readiness was higher among
urban-facilities than that of rural-facilities across all
items. Pulse oximetry was available in only 27% of the
district hospitals and 18% of the UHCs. None of the
UH&FWCs had a pulse oximeter on the day of the visit.
No obvious pattern was observed regarding the readi-
ness across different divisions. More than two-thirds of
UHCs had both IMCI trained staff and guideline, but
around a quarter of MCWCs and union facilities had
both. Similar gaps were identified of all other domains.
Figure 4 presents the readiness based on ten essential
items for managing pneumonia in public health facilities
mandated to provide facility-based IMCI services in
Bangladesh. The score denotes the number of items
available on the day of the visit. Out of the facilities sur-
veyed, only 18% had a high level of readiness with an
overall readiness score of 8–10, whereas 20% had a low
level of readiness with an overall score of 0–4. When
stratified by facility type, DH and UHC showed a higher
level of readiness than that of UH&FWCs (60% for DHs,
46% for UHCs and 8% for UH&FWCs, p < 0.001). Facil-
ities located in urban areas had a much higher level of
high readiness (46%) than facilities located in rural areas
(10%) (p < 0.001). The readiness patterns were similar
across all administrative divisions. Supplementary Figure
1 illustrates that no facilities had all of the ten essential
items available on the day of the visit. Around 5% of the
DHs and UHCs had all essential items, whereas only 1%
of MCWCs and no union facilities had all essential
items.
Figure 5 illustrates the readiness related to oxygen
sources in public health facilities in Bangladesh. Around
40% of the DHs and one-thirds of the UHCs and
MCWCs had a functioning oxygen concentrator on the
day of the visit. More than half (52–65%) of the DHs,
UHCs and MCWCs had oxygen cylinders with flow me-
ters. Besides, around half of the DHs and UHCs, and
one-third of the MCWCs had oxygen cylinders without
flowmeters on the day of the visit. Around 18% of the
district hospitals had an oxygen distribution system, but
none of UHCs, UH&FWC and MCWCs had this. The
availability of any of the four oxygen sources was the
highest in UHCs (72%) followed by DHs (66%) and
MCWCs (59%). Oxygen availability was particularly low
(5%) in UH&FWCs.
Discussion
Pneumonia is the largest killer of children under five
years of age in Bangladesh, and IMCI is one of the key
strategies adopted by the Government of Bangladesh for
managing pneumonia [3, 24, 25]. The success of IMCI
services will greatly influence Bangladesh’s progress to-
wards achieving the GAPPD target of preventing all
avoidable pneumonia-related deaths by 2025 [5]. Ensur-
ing the service availability and readiness of health facil-
ities are the stepping stones for health systems
strengthening and critical to promoting the quality of
care rendered through IMCI services [27]. This is the
first study to report the service availability and readiness
related to IMCI-based pneumonia services in Bangladesh
Fig. 3 Availability of the items required for managing pneumonia in public health facilities mandated to provide facility-based IMCI services in
Bangladesh, presented in percentages (N = 970)
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through a nationally representative sample. This study
identified that there were substantial gaps in staff trained
in IMCI services, availability of essential items like func-
tional ARI timer or watch that can record time in sec-
onds, pulse oximeter, registers and reporting forms for
documentation, and necessary medicines for providing
IMCI-based pneumonia management. Moreover, there
were critical gaps in the availability of oxygen sources in
the surveyed facilities.
WHO developed the IMCI strategy in the mid-1990s,
which incorporated key lessons from WHO’s Global
Acute Respiratory Infection Control Programme
launched in 1980s [27]. The Government of Bangladesh
adopted the IMCI strategy immediately after that, and
the process of health systems integration and national
scale-up were completed through its inclusion in the
National Health Sector Programme 2011–16 and Essen-
tial Service Package [28, 29]. According to the current
National Health Sector Programme 2017–22, all types of
public facilities (DH, UHCs, UH&FWCs and MCWCs)
are mandated to provide curative child care through
IMCI services [24, 25]. Our analysis reveals that almost
all facilities offer child curative services, but there are
substantial gaps regarding the availability of IMCI ser-
vices in UH&FWCs and MCWCs. The divide between
the two directorates of the Ministry of Health and the
differences in their strategic focus can potentially explain
such contrasting pictures. All DHs and UHCs are under
the DGHS, however, the majority of the UH&FWCs and
all MCWCs are under the Directorate General of Family
Planning (DGFP) [24, 25]. Historically, DGHS was in-
volved in the introduction and scale-up of IMCI services
Fig. 4 Availability of items essential for managing pneumonia in public health facilities mandated to provide facility-based IMCI services in
Bangladesh, presented in percentages based on a ten-point readiness score, by facility type, location and division
Fig. 5 Availability of oxygen sources in different types of public facilities in Bangladesh, presented in percentages
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in Bangladesh, and they have a specific programme
named after IMCI (NNHP&IMCI). On the other hand,
the prime mandate of DGFP is to promote and provide
family planning services. Child curative care was incor-
porated into DGFP’s mandate as an expansion of the
existing family planning services. Also, there are gaps in
coordination between the IMCI programme of DGHS
and the child health programme of DGHS.
According to the current health sector programme, all
DHs, UHCs and MCWCs are supposed to prioritise
IMCI services by maintaining a dedicated corner in the
outpatient department [24, 25]. IMCI corners require
dedicated staff (IMCI trained), equipment and logistics,
which helps operationalising outpatient services and
retaining the skills of the service providers. The IMCI
corners also help in managing the high-volume patient
flow in DHs, UHCs and MCWCs, and act as a referral
link for children who are referred from UH&FWCs.
Contrary to the policy outlined in the health sector
programme, 6% of DHs, 13% of UHCs, and more than
90% of MCWCs do not have dedicated IMCI corners.
The lack of a strategic focus and programmatic invest-
ments by DGFP regarding IMCI services can potentially
explain the low availability of IMCI corners in MCWCs.
In addition to the IMCI corners, different programmes
have recommended maintaining various other corners
like ANC corner, PNC corner, KMC corner, SCANU
corner, NCD Corner, Breast Feeding corner, VIA corner
etc. in DHs and UHCs [24, 25, 29]. The competing inter-
ests of various corners can, which were established as a
horizontal integration of various services, be another ex-
planation for the gaps in the availability of IMCI corners
in facilities with limited resources.
IMCI adopts a syndromic management approach,
where the service provider has to follow various clinical
algorithms to classify and treat childhood illnesses [30].
It requires continuous in-service training and supportive
supervision to retain the knowledge and skills of the ser-
vice provider and ensure the quality of IMCI services
[20]. Unfortunately, almost half of the surveyed facilities
do not have an IMCI trained staff and a copy of the
chart booklet. The situation is particularly worse in
UH&FWCs and MCWCs. Although DHs and UHCs
demonstrate a comparatively higher level of readiness re-
garding the availability of a service provider ever trained
in IMCI only around 31% of the DHs and approximately
one-third of the UHCs have a service provider who
received IMCI training within the past 24 months
[26]. It raises a critical concern regarding the quality
of IMCI services, including management of pneumo-
nia rendered through the service provider without ap-
propriate training and supervision. It reveals the
apparent gaps in national programme planning and
implementation.
The survey (BHFS) was conducted in 2017, which is
just after the completion of the previous National Health
Sector Programme 2011–16 [26, 28]. IMCI training
organised by the IMCI programme in the last sector
programme implementation period was not adequate to
the needs of the country. Since 2017, the Ministry of
Health is implementing the current National Health Sec-
tor Programme 2011–16 [31]. The provision and re-
source allocation for IMCI training in the operation plan
of the current health sectors programme is also inad-
equate and insufficient [24, 25]. Moreover, in the first
two years of the current sector programme implementa-
tion period (2017–19), the IMCI programme did not or-
ganise any IMCI training for the old and newly recruited
service providers. One of the core components of IMCI
strategy is to improve the case-management skills of ser-
vice providers through the provision of locally adapted
IMCI-guidelines and through activities to promote their
use. Unfortunately, more than half of the surveyed facil-
ities do not have a copy of the chart booklet. Moreover,
the latest version of Bangladesh adapted version of the
IMCI chart booklet is based on WHO’s 2008-edition
[32, 33]. In 2014, WHO released another version of
IMCI chart booklet with major updates regarding pneu-
monia classification, treatment recommendations and
referral criteria [30, 34]. During the implementation pe-
riods of the previous health sector programme (2011–
16) and the first two years of the current health sector
programme (2017–22), the IMCI programme could not
take proper initiatives to update the IMCI chart booklet
based on WHO’s recent recommendations as well as
print and distribute them to the IMCI service delivery
points in DHs, UHCs, UH&FWCs and MCWCs. This
could substantially affect the safety of treatment and
quality of care, particularly for pneumonia and sepsis
management.
IMCI is designed for settings with minimum diagnos-
tic capacity. Therefore, the availability of some basic
equipment and medicine must be ensured for proper
clinical assessment and treatment according to the
guidelines [30]. Assessment of respiratory rate is one of
the most important steps in IMCI-based pneumonia
classification, which eventually determines the manage-
ment plan, referral decision and treatment outcomes
[34–36]. Unfortunately, two-thirds of the designated fa-
cilities in Bangladesh do not have a functional ARI timer
or watch that is able to record time in seconds. More-
over, around half of the facilities do not have an appro-
priate weighing scale which is important for prescribing
medicines (including antibiotics of pneumonia manage-
ment) with appropriate dosages [30]. The majority of
these essential equipment are not costly and are readily
available in the local market. Therefore, the observed
gaps in their availability reflect the apparent lack of
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effective programme planning, coordination and
monitoring.
The IMCI-based pneumonia management requires the
availability of oral amoxicillin and injectable gentamicin
as the first-line treatment for severe pneumonia and
possible serious bacterial infection of young infants [37,
38]. For more severe cases, the availability of both
amoxicillin and gentamicin together is essential for pre-
referral treatment and outpatient-based management
(when applicable) [39]. Although the availability of oral
amoxicillin was reasonably high among all types of facil-
ities, there are substantial gaps regarding the availability
of injectable gentamicin. Such critical gaps in readiness
regarding the first-line antibiotics essentially reduce the
level of effective coverage, may compromise the level of
adherence to guidelines and potentially result in avert-
able pneumonia-related deaths [40]. Besides the avail-
ability of the IMCI medicines, the choice of antibiotics
recommendations by IMCI services providers may be in-
fluenced by external factors. Several studies conducted
in Bangladesh reported that there are substantial gaps
regarding health care providers’ adherence to guidelines
since many of them prefer higher general antibiotics
over the first-line recommended antiiotics [41–44].
Documentation is one of the most important parts of
IMCI services. The IMCI service register is designed to
capture essential details on clinical assessments, disease
classifications, treatments, and referral decisions. It acts
as a job aid to assist the provider in adhering to the
guideline and prepare monthly reports efficiently [45].
Registers are also linked to the overall monitoring and
supervision framework laid out for IMCI services, as well
as the overall accountability structure [20, 45]. Although
registers are almost universally available in DHs and
UHCs, one-third of UH&FWCs and MCWCs do not
have them, according to our analysis. The lack of avail-
ability of IMCI registers also raises questions regarding
the validity of data in monthly reports, which is the basis
of effective programme planning and monitoring for
health managers.
Based on the multi-country evaluation of IMCI, which
ran from 1999 to 2007, WHO released a position paper
with a strong recommendation for health systems
strengthening by ensuring the availability of skilled
health workers, essential medicines, and supplies as a
comprehensive package in all IMCI service delivery
points [46]. The lack of comprehensive readiness, in-
cluding essential equipment, drugs and logistics ad-
versely affect the performance of the IMCI service
provider and result in the poor quality of care [47, 48].
A global survey conducted by WHO found that the
countries with a comprehensive implementation status
of IMCI were 3.6 times were more likely to achieve
MDG-4 target than other countries who could not adopt
a comprehensive approach [27]. It is imperative to en-
sure comprehensive readiness of facilities for providing
IMCI services, including pneumonia management, by
learning lessons from this global evidence. We report
substantial gaps regarding the overall readiness of public
facilities in Bangladesh pertaining to pneumonia man-
agement. The readiness of private facilities regarding
IMCI services is equally poor in Bangladesh [26]. Less
than 1% of the private facilities were identified to be
ready for providing child curative services. Only 20% of
private facilities had an IMCI trained staffs. Without ad-
dressing these gaps, it will not be possible to adhere to
the WHO quality of care standards related to the
provision of care and experience of care [22]. The lack
of comprehensive readiness, including essential equip-
ment, drugs and logistics adversely affect the perform-
ance of the IMCI service provider and result in the poor
quality of care [47, 48]. The readiness is much worse in
lower-level facilities and facilities located in rural areas.
The lower level facilities (UH&FWCs) are mostly located
in rural areas and serve as the first point of contacts for
the poorer and more disadvantaged sections of the
population. Thus, the lower level of overall readiness in
these facilities further contributes to the existing in-
equity in access to and utilisation of appropriate health
services in Bangladesh and other low- and middle-
income countries [2, 49–51]. According to Bangladesh
Demographic Health Survey 2017–18, only 20% of the
under 5 children with symptoms of acute respiratory in-
fections sought care from public health facilities [52].
The poor level of readiness of public facilities may ex-
plain the low care-seeking practice from public health
facilities.
Hypoxaemia is common among children with pneu-
monia and is one of the strongest predictors of mortality
due to acute lower respiratory infections [53–55]. Inte-
gration of SpO2 assessment in existing IMCI services
can significantly improve the accuracy of hypoxemia as-
sessment and increase the validity (accuracy) of pneu-
monia classification (89, 96). In response to the need
and global evidence, WHO recommended measuring
SpO2 in routine IMCI services (23, 81). In addition, oxy-
gen security is a vital concern in the context of the
COVID-19 pandemic. The Government of Bangladesh
adopted the WHO recommendation and decided to
introduce pulse oximetry in IMCI services for SpO2 as-
sessment [38]. Although the survey predates the Govern-
ment of Bangladesh’s policy adoption regarding SpO2
assessment in IMCI services, it is helpful to understand
the baseline situation of the country in this regard. Less
than one-tenth of the facilities have pulse oximetry. The
availability of pulse oximetry was not optimal even in re-
ferral hospitals as less than one-third of the DHs and
one-fifth of the UHCs have readiness in this regard. This
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is similar to the status of many other low- and middle
countries with limited resources [56]. To achieve the
universal availability of pulse oximetry in all IMCI ser-
vices contact points, the Government of Bangladesh
needs to prioritise its procurement and efficiently manage
its distribution. In addition to ensuring the availability of
pulse oximetry, it is equally important to ensure the avail-
ability of oxygen in referral hospitals to aggressively cor-
rect and manage hypoxaemia [57, 58]. Unfortunately, one-
third of the DHs and one-fourth of the UHCs do not have
a reliable oxygen source which is essential for managing
children with hypoxaemia. Effective oxygen therapy re-
quires not only prompt and accurate detection of hypox-
aemia but also appropriate administration of oxygen,
combined with good clinical evaluation and management
of the underlying condition. Bangladesh can learn from
other low- and middle-income countries that have stra-
tegically invested in oxygen security in referral hospital
and effectively reduced the burden of mortality due to
pneumonia [59, 60]. Experience from four decades of ‘oxy-
gen projects’ shows that effective improvement of oxygen
systems in low-resource settings is possible but is complex
and requires context-specific technical, clinical, and man-
agerial solutions [61].
It is important to discuss some of the strengths and
limitation of this study. BHFS-2017 was conducted with
a nationally representative sample allowing us to gener-
ate specific estimates by facility types, locations and divi-
sions. Moreover, the data collection tool used in BHFS-
2017 was validated and adapted to the national context
through expert consultations. The survey presents a
snapshot of the service availability and readiness of the
surveyed facilities since it only considered the availability
of services and items on the day of the visit. Information
regarding service availability is based on the self-
reported status of the facility. Regarding readiness, the
data collectors physically verified the availability of re-
quired and essential items and assessed their functional-
ity where applicable. Although there were no globally
validated criteria for assessing the service availability and
readiness related to pneumonia management, we went
through an expert consultation process under the lead-
ership of IMCI programme in the Ministry of Health
and Family Welfare to develop the service availability
and readiness criteria for Bangladesh. The experts identi-
fied the lists of required and essential items as well as
the scoring system based on consensus and under the
leadership of the national IMCI programme. Although
the lists and the scoring system are not validated exter-
nally, they reflect the national programme priorities.
Lastly, we acknowledge that the gaps in service availabil-
ity and readiness may be resulting from broader health
systems building blocks issues such as health financing
and governance. The availability of data did not allow us
to explore and present such root causes, which needs to
be explored through future research in this field.
Conclusion
Our study findings reported low to moderate level of
readiness for providing IMCI-based pneumonia manage-
ment in public health facilities in Bangladesh. The readi-
ness was significantly poorer among rural and lower-
level facilities. Achieving the ambitious target of averting
all preventable pneumonia-related mortality by 2025 will
require effective coverage of pneumonia management
with appropriate quality of care from the governments
and supports from global level partners. Ensuring the
service availability and readiness of health facilities is the
first step towards promoting effective coverage and is in-
tegral to WHO’s quality of care framework. There are
substantial gaps in the availability of IMCI services and
readiness of essential items required for pneumonia
management in public health facilities in Bangladesh.
The situation is significantly worse in the lower level
and rural facilities. Bangladesh should make substantial
efforts to improve programme planning, implementation,
and monitoring to address these critical gaps to ensure bet-
ter provision of care for children suffering from pneumonia.
Moreover, as IMCI has been scaled up in Bangladesh, there
is a need for research on improving delivery strategies and
overcoming barriers to implementation.
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